Introduction
============

Posttraumatic stress disorder (PTSD) is a common psychiatric disorder that is characterized by re-experience, hyperarousal, and avoidance.[@b1-ndt-11-787] It has long been categorized as an anxiety disorder, however, in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), it was included under a new classification termed, "Trauma- and Stressor-Related Dsiorder".[@b1-ndt-11-787] It is well known that PTSD is associated with significant social, interpersonal, and occupational problems.[@b2-ndt-11-787],[@b3-ndt-11-787] PTSD is also associated with a chronic course and a high rate of psychiatric and medical comorbidities.[@b2-ndt-11-787],[@b4-ndt-11-787]

Since the introduction of selective serotonin reuptake inhibitors, their efficacy for the treatment of PTSD has been well demonstrated in many studies.[@b2-ndt-11-787],[@b5-ndt-11-787],[@b6-ndt-11-787] In addition, newer treatment strategies including atypical antipsychotic agents have also been shown to be effective in various clinical trials.[@b7-ndt-11-787]--[@b9-ndt-11-787] Despite this advance in pharmacotherapy for PTSD, poor treatment adherence to pharmacotherapy for PTSD is a critical issue that psychiatrists continue to face in clinical practice.[@b10-ndt-11-787],[@b11-ndt-11-787]

Premature discontinuation of pharmacotherapy for PTSD has been associated with increased relapse rates[@b12-ndt-11-787],[@b13-ndt-11-787] and poor psychosocial outcomes, such as symptom aggravation, increased mortality, and increased health care use.[@b14-ndt-11-787],[@b15-ndt-11-787] Thus, treatment guidelines recommend medication therapy for PTSD for 6 to 12 months.[@b1-ndt-11-787],[@b16-ndt-11-787],[@b17-ndt-11-787]

So far, relatively few studies have investigated the predictors for treatment adherence or premature treatment discontinuation for this population compared to other psychiatric populations, such as those with major depressive disorder, bipolar disorder or schizophrenia.[@b10-ndt-11-787],[@b18-ndt-11-787] Furthermore, the majority of studies regarding treatment adherence among the PTSD population has focused on combat-related PTSD.[@b19-ndt-11-787]--[@b23-ndt-11-787] Several studies have shown that combat-related PTSD differs from noncombat-related PTSD in treatment response and disease-related characteristics.[@b24-ndt-11-787]--[@b30-ndt-11-787] Thus, we aimed to evaluate the predictors of premature discontinuation of psychiatric outpatient treatment after discharge from psychiatric hospitalization for noncombat-related PTSD using a retrospective chart review.

Methods
=======

Study population
----------------

Subjects were patients who were diagnosed with PTSD based on the DSM-IV[@b31-ndt-11-787] and discharged after psychiatric inpatient treatment at the Department of Psychiatry, Yeouido St Mary's Hospital from 2003 to 2012. Subjects who were admitted for a legal psychiatric evaluation and not for treatment for PTSD were excluded. Those who were referred to another hospital within a year after discharge and those who participated in clinical trials during the 1-year period after discharge were also excluded. This study was approved by the Institutional Review Board of Yeouido St Mary's Hospital in Korea. Informed consent was waived by the Institutional Review Board because this study was a retrospective chart review study.

Study methods
-------------

A retrospective chart review of the medical records of the PTSD patients who met the selection criteria was performed. We divided patients into the "6-month follow-up group" and the "6-month non-follow-up group" according to whether they regularly attended scheduled outpatient appointments for more than 6 months after discharge at least bi-monthly, or not. We defined "regular attendance to the scheduled outpatient appointments" as attending the outpatient clinic within 15 days of scheduled appointments calculated based on the number of days of the last prescription.

Two authors (HRW and WMB) independently extracted data on disease-related and sociodemographic variables from retrospective chart reviews using a predefined data extraction form. Sociodemographic variables examined were sex, age, occupation, educational years, socioeconomic status, and marital status. Disease-related variables investigated were duration of PTSD, age at first onset, duration of index hospitalization, family history of psychiatric disease, type of admission, number of previous hospitalizations for psychiatric conditions, a history of previous psychiatric treatment within 3 months prior to index hospitalization, Global Assessment of Function (GAF) scores[@b32-ndt-11-787] at admission and at discharge, and treatment pattern prescribed at discharge.

Data analysis
-------------

Sociodemographic variables and disease-related variables were compared between the 6-month follow-up group and the 6-month non-follow-up group. For continuous variables, independent *t*-tests were used to analyze the differences between the two groups. For categorical variables, chi-square statistics were used. Multivariable logistic regression analysis was carried out to identify predictors of premature discontinuation of outpatient treatment. All tests used were two-tailed, and a *P*-value that was lower than 0.05 was considered statistically significant. Two authors (WMB and HRW) conducted data analysis using the Statistical Package for the Social Sciences (SPSS) software.

Results
=======

Differences in sociodemographic variables between the 6-month follow-up group and the 6-month non-follow-up group
-----------------------------------------------------------------------------------------------------------------

A total of 104 patients met the selection criteria and were included in the analysis. All patients had noncombat-related PTSD and 92 developed PTSD symptoms after traffic accidents. Among the 104 patients, 57 (54.8%) prematurely discontinued their outpatient treatment within 6 months after discharge. By comparing sociodemographic variables, no variables were found to differ between the two groups ([Table 1](#t1-ndt-11-787){ref-type="table"}).

Differences in disease-related variables between the 6-month follow-up group and the 6-month non-follow-up group
----------------------------------------------------------------------------------------------------------------

The 6-month follow-up group showed a longer duration of index hospitalization than the 6-months non-follow-up group (37.3±23.6 days vs 27.0±17.6 days, *F*=1.671, *P*=0.012). The 6-month follow-up group also showed higher GAF scores at discharge than the 6-month non-follow-up group (60.2±7.4 vs 57.5±6.1, *F*=0.234, *P*=0.045) ([Table 2](#t2-ndt-11-787){ref-type="table"}).

Comparison of treatment patterns prescribed at discharge between the 6-month follow-up group and the 6-month non-follow-up group
--------------------------------------------------------------------------------------------------------------------------------

The most common treatment pattern prescribed at discharge was combination therapy, used in 66.3% (69/104) of the subjects. Combination therapy included a combination of an antipsychotic agent and mood stabilizer, a combination of an antipsychotic agent and antidepressant, a combination of an antipsychotic agent, mood stabilizer, and antidepressant, a combination of a mood stabilizer and antidepressant, or a combination of two or more antidepressants from different classes. The second most common treatment pattern at discharge was antidepressant monotherapy, used in 29.8% (31/104) of the subjects. The comparison in treatment pattern did not significantly differ between the two groups. However, the 6-month non-follow-up group was more likely to be prescribed antidepressant monotherapy than the 6-month follow-up group (35.1% \[20/57\] vs 23.4% \[11/47\]). Whereas, the 6-month follow-up group was more likely to be prescribed combination therapy (76.6% \[36/47\] vs 57.9% \[33/57\]) ([Table 3](#t3-ndt-11-787){ref-type="table"}). The most common regimen of antidepressant monotherapy in the 6-month non-follow-up group was paroxetine monotherapy, with a mean dose of 33.9 mg/day. The most common combination therapy in the 6-month follow-up group was a combination of an antidepressant and an atypical antipsychotic. In this group, the most commonly used atypical antipsychotic was quetiapine, with a mean dose of 185.7 mg/day, and the most commonly used antidepressant was paroxetine, with a mean dose of 41.5 mg/day.

Impact of sociodemographic and disease-related variables on premature discontinuation within 6 months after discharge
---------------------------------------------------------------------------------------------------------------------

To identify the predictors for premature discontinuation, we carried out multivariable logistic regression analysis. We entered two variables including GAF score at discharge and duration of hospitalization that were found to be significant on the independent *t*-test as dependent variables, and we entered the other two variables including age and sex as confounding variables.

The multivariable logistic regression analysis showed that premature discontinuation of outpatient treatment within 6 months after discharge was predicted by a shorter hospital stay duration (odds ratio =1.026, 95% confidence interval =1.003--1.050, *P*=0.024) ([Table 4](#t4-ndt-11-787){ref-type="table"}).

Discussion
==========

As we expected, the premature discontinuation of outpatient treatment was common among the patients with noncombat-related PTSD. Only 45% of subjects continued their outpatient treatment for more than 6 months after discharge. We cannot directly compare this finding with the rates of continuity of outpatient treatment in other studies because no previous study has adopted the same definition of continuity of care of outpatient treatment used in this study (defined as regularly attending the scheduled outpatient visits, at least every other month, for more than 6 months post discharge). However, considering that consensus treatment recommendations typically require 6 to 12 months of pharmacotherapy for PTSD,[@b12-ndt-11-787],[@b16-ndt-11-787] this low continuity rate is a big challenge in clinical practice.

In our study, the 6-month follow-up group had higher GAF scores at discharge than the 6-month non-follow-up group. Several studies have examined the relationship between psychosocial functioning and the continuity of outpatient care among patients with psychiatric illness. Bindman et al[@b33-ndt-11-787] prospectively followed 100 patients who had a prior history of two or more psychiatric hospitalizations due to their serious mental illness for 20 months. They found that a lower psychosocial functioning as assessed by the GAF score was associated with poor continuity of care.[@b33-ndt-11-787] In Kreyenbuhl et al's review,[@b34-ndt-11-787] low social functioning was consistently associated with premature disengagement from psychiatric treatment among patients with schizophrenia and other serious mental illnesses. We believe that patients with a higher GAF score in this study might comply well with their scheduled outpatient appointments by regularly attending their timely outpatient visits due to their better functioning and this may have resulted in a lower rate of premature discontinuation.

In this study, the 6-month follow-up group showed a longer duration of index hospitalization. Furthermore, a shorter hospital stay was found to be a significant predictor of premature discontinuation. However, we were unable to find any studies that have investigated the relationship between duration of inpatient stay and treatment adherence after discharge among the noncombat-related PTSD populations. However, this finding is in line with some previous studies regarding predictors of poor treatment compliance among other psychiatric disorders. Stein et al[@b35-ndt-11-787] investigated the influence of various variables on treatment compliance with timely psychiatric aftercare among Medicaid-enrolled patients after psychiatric hospitalization. They reported that a longer inpatient stay was a significant predictor of timely psychiatric aftercare.[@b35-ndt-11-787] Axelrod and Wetzler[@b36-ndt-11-787] also reported that the patients who stayed longer for psychiatric inpatient treatment were more likely to comply well with psychiatric aftercare during 6 months after discharge. However, Boyer et al[@b37-ndt-11-787] reported different findings. They examined the risk factors for premature discontinuation of psychiatric outpatient treatment after hospitalization among 229 subjects with a primary diagnosis of psychiatric diseases. They found that the patients who received psychiatric inpatient treatment for a shorter period were more likely to attend their scheduled outpatient appointments after discharge.[@b37-ndt-11-787] We think that the PTSD patients who stayed longer may have a relatively long enough time to receive adequate discharge plans and to have a discussion about future treatment with their psychiatrists or physicians, and this may explain the lower rate of premature discontinuation. In addition, we think that those who stayed longer had more opportunities to experience good treatment response, which was reflected in higher GAF scores at discharge, and this better experience perceived by the patients during hospitalization may result in better treatment compliance after discharge.

Even though the difference between the two groups did not reach statistical significance (*P*=0.070), there was a tendency for the 6-month non-follow-up group to more likely be prescribed antidepressant monotherapy and the 6-month follow-up group were more likely to be prescribed combination therapy. This finding was similar to that of Lockwood et al's study.[@b10-ndt-11-787] Lockwood et al[@b10-ndt-11-787] investigated medication adherence following discharge among veterans who received a PTSD residential rehabilitation program. They found that only 34% of veterans included in their study were adherent to the psychotropic medication during the first year after discharge. They also found that subjects who were prescribed a higher number of medications were more adherent to treatment. They explained this relationship in the view of disease severity and patients' perceived need for medication. Those who had a higher number of medications were more likely to have severe PTSD symptoms and thus, feel the necessity of taking medication more than those who had fewer medications. Another explanation is that the subjects who took more medications were more likely to receive frequent monitoring for their drug and this frequent monitoring would result in better adherence.[@b10-ndt-11-787] However, in our retrospective data there was not sufficient information on the disease severity measured by validated instruments of PTSD, to explain our findings in terms of clinical severity. Instead, considering the higher GAF scores at discharge among the 6-month follow-up group, we think it is possible that better treatment perceived by the patients following combination therapy rather than antidepressant monotherapy might have led to a lower premature discontinuation rate after discharge. In addition, we hypothesize that the reason that this finding was not statistically significant was due to the small sample size in our study. To draw a definitive conclusion regarding the relationship between treatment compliance and treatment pattern, larger studies will be needed.

In this study, we identified the predictor of premature discontinuation of outpatient treatment after discharge, defined by the degree of patient's compliance with the scheduled outpatient visits. This study has several limitations. First, this study used a retrospective chart review method; we could gather only the subjects' information available in the medical records. Thus, we could not evaluate the effect of other variables on premature discontinuation that are known to be predictors in previous studies such as PTSD symptom severity measured by validated instruments, the doctor-patient relationship, and medication-related side effects. Additionally, because of limited information available in medical records, we were unable to evaluate the effects of physical conditions related to the trauma leading to PTSD, the presence of psychiatric comorbidity, and the presence of medical or surgical treatment the patients were concurrently receiving with psychiatric outpatient treatment on premature discontinuation. Second, our sample was of PTSD patients who were hospitalized at a university hospital and the sample size was relatively small. Thus, generalizing our results to the whole PTSD population does not seem appropriate.

Because PTSD has a chronic course, high rates of comorbidity and poor psychosocial outcomes,[@b2-ndt-11-787],[@b38-ndt-11-787] continuity of care that can enhance adherence to psychotropic medication is very important. Thus, identifying risk factors for premature discontinuation is critical because this can lead to targeted and more intensive interventions for a high risk group. Thus, we hope that future studies with larger sample sizes utilizing prospective designs will confirm the relationship between various sociodemographic or disease-related factors and continuity of treatment among this population.
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###### 

Differences in sociodemographic variables between the 6-month follow-up group and the 6-month non-follow-up group

                                   6-month follow-up group (n=47)   6-month non-follow-up group (n=57)   *F* or *χ*^2^   *P*-value
  -------------------------------- -------------------------------- ------------------------------------ --------------- -----------
  Age (mean \[SD\])                40.8±12.3                        40.4±10.9                            0.55            0.880
  Sex (male, %)                    42.6%                            59.6%                                3.02            0.082
  Occupation (%)                   42.6%                            42.1%                                0.00            0.963
  Educational year (mean \[SD\])   11.7±3.1                         12.2±2.7                             0.92            0.354
  Marital status (%)                                                                                     1.18            0.931
   Single                          31.9%                            26.3%                                                
   Married                         59.6%                            61.4%                                                
   Divorced or separated           6.4%                             10.5%                                                
   Bereaved                        2.1%                             1.8%                                                 
  Socioeconomic status                                                                                   0.29            1.000
   High                            2.1%                             1.8%                                                 
   Middle                          57.4%                            57.9%                                                
   Low                             40.4%                            40.4%                                                

**Abbreviation:** SD, standard deviation.

###### 

Differences in disease-related variables between the 6-month follow-up group and the 6-month non-follow-up group

                                                                                   6-month follow-up group (n=47)   6-month non-follow-up group (n=57)   *F* or *χ^2^*   *P*-value
  -------------------------------------------------------------------------------- -------------------------------- ------------------------------------ --------------- -----------
  Duration of illness (year \[SD\])                                                1.2±1.3                          1.5±1.9                              0.93            0.412
  Age at onset (year \[SD\])                                                       39.6±12.3                        39.0±11.0                            0.45            0.782
  Duration of index hospitalization (day \[SD\])                                   37.3±23.6                        27.0±17.6                            1.67            0.012
  Previous psychiatric outpatient treatment within 3 months before admission (%)   80.9%                            77.2%                                0.21            0.649
  Involuntary admission (%)                                                        6.4%                             14.0%                                1.60            0.207
  Number of previous hospitalization (mean \[SD\])                                 0.4±0.8                          0.6±1.4                              4.16            0.368
  Family history of psychiatric diseases (%)                                       4.3%                             3.5%                                 0.04            0.844
  GAF score at admission                                                           40.9±6.7                         42.6±8.6                             3.71            0.264
  GAF score at discharge                                                           60.2±7.4                         57.5±6.1                             0.234           0.045

**Abbreviations:** GAF, Global Assessment of Function score; SD, standard deviation.

###### 

Comparison of treatment patterns prescribed at discharge between the 6-month follow-up group and the 6-month non-follow-up group

                             6-month follow-up group (n=47)   6-month non-follow-up group (n=57)   *F* or *χ^2^*   *P*-value
  -------------------------- -------------------------------- ------------------------------------ --------------- -----------
  AD monotherapy (%)         23.4%                            36.8%                                                
  Combination therapy (%)    76.6%                            57.9%                                                
  MS or AP monotherapy (%)   0%                               5.3%                                                 
  **Total**                  100%                             100%                                 4.90            0.070

**Notes:** The combination therapy included "antipsychotic agent + mood stabilizer", "antipsychotic agent + antidepressant", "antipsychotic agent + mood stabilizer + antidepressant", "mood stabilizer + antidepressant", "antidepressant + antidepressant".

**Abbreviations:** AD, antidepressant; MS, mood stabilizer; AP, antipsychotic agent.

###### 

Impact of sociodemographic and disease-related variables on premature discontinuation within 6 months after discharge

                                Odds ratio   *P*-value
  ----------------------------- ------------ -----------
  Age                           1.003        0.882
  Sex                           1.992        0.104
  Duration of hospitalization   1.026        0.024
  GAF score at discharge        1.055        0.105

**Abbreviation:** GAF, Global Assessment of Function score.
